Characterization of the amino-terminal segment in type III procollagen.
Native type III collagen and procollagen were prepared from fetal bovine skin. Examination of the cleavage products produced by digestion with tadpole collagenase demonstrated that the three palpha1(III) chains of type III procollagen were linked together by disulfide bonds occurring at both the amino-terminal and carboxy-terminal portions of the molecule. Type III collagen contained interchain disulfide bonds only in the carboxy-terminal region of the molecule. After digestion of procollagen with bacterial collagenase an amino-terminal, triple-stranded peptide fragment was isolated. The reduced and alkylated chain constituents of this fragment had molecular weights of about 21 000. After digestion of procollagen with cyanogen bromide a related triple-stranded fragment was isolated. The chains of the cyanogen bromide fragment had a molecular weight of about 27 000. When the collagenase-derived peptide was fully reduced and alkylated, it became susceptible to further digestion with bacterial collagenase. This treatment released a fragment of about 97 amino acid residues which contained 12 cystein residues and had an amino acid composition typical for globular proteins. A second, non-helical fragment of about 48 amino acid residues contained three cysteines. This latter fragment is formed from sequences that overlap the amino-terminal region in the collagen alpha1(III) chain by 20 amino acids and possesses an antigenic determinant specific for the alpha1(III) chain. The collagenase-sensitive region exposed by reduction comprised about 33 amino acid residues. It was recovered as a mixture of small peptides. These results indicate that the amino-terminal region of type III procollagen has the same type of structure as the homologous region of type I procollagen. It consists of a globular, a collagen-like and a non-helical domain. Interchain disulfide bonding and the occurrence of cysteines in the non-helical domain are, however, unique for type III procollagen.